Biochemical studies of trophic dependences in crayfish giant axons.
Data from previous histological studies indicate that long-term survival of crayfish medial giant axons might be due in part to trophic support from cells of the surrounding glial sheath which often hypertrophy in response to transection of the medial giants. The biochemical studies reported herein show that segments from transected ventral nerve cords (VNC) always incorporate more [3H]leucine into protein than do corresponding segments from intact VNCs. Furthermore, the relative amount of [3H]leucine incorporation in severed segments seems to be influenced by distance and direction from the lesion site as well as time after lesioning. Similar spatiotemporal parameters were previously shown to be correlated with extent of glial hypertrophy around severed medial giant axons. Quantitative autoradiography of medial giant axons after incubation in [3H]leucine revealed that the grain density of label in glial sheaths surrounding severed medial giants was over two-fold greater than in sheaths around corresponding control axons. Moreover, the grain density in the axoplasm of severed medial giants was nearly four-fold greater than the grain density in the axoplasm of control axons. Data from experiments using short or long labeling intervals suggests that labeling in the medial giant axoplasm may be due more to transfer from glial sheath cells than from inherent axonal synthetic mechanisms. In light of this and other data, we concluded that long-term survival of severed medial giant axons is probably due to the direct transfer of trophic substances from cells of the glial sheath into the axon.